Supporting Information
: Superposition of the BH 2 bound cPAH crystal structure with the crystal structure of D139E indicates that binding of pterin in the ground state via the three bridging water molecules would result in steric clash between a water and the NH 2 group of pterin due to a bond distance of 1.3 Å. Therefore pterin must bind to the enzyme differently than it does to the wild-type enzyme or the water must be displaced.
Supporting Information Figure 5 : Occupancies of water molecules in the active site: Molecular dynamics simulations show that water positions and hydrogen bonding networks of native cPAH are only partially preserved in mutant systems in presence of the co-factor BH 4 . Water 2 is lost upon mutation D139K, as the mutated residue occupies this position when coordinating to the active site metal (see Figure 5 and Figure 6 for water numbering). Reorientation of the glutamate side-chain in D139E causes a similar effect in the Fe(II)-bound system. Water 15 is not present in the native system but populated in the mutations to small residues D139A and D139N. 
